Smoking increases inflammation and metalloproteinase expression in human carotid atherosclerotic plaques.
To evaluate the effects of cigarette smoking on the composition of human carotid endarterectomy plaques. Smoking has been recognized as a major risk factor in atherogenesis. It is believed that smoking contributes to the atherosclerotic process and plaque instability in part by increasing the adherence of macrophages to the vessel wall and inducing the release of proteolytic enzymes. However, data are lacking in humans. Carotid endarterectomy specimens of 21 smokers and 21 nonsmokers matched for age, gender, and symptoms were immunohistochemically stained with antibodies against CD68 (macrophages [MAC]), macrophage-derived metalloelastase (MMP-12), and tissue inhibitor of metalloproteinase 1 (TIMP-1). Sections were also evaluated for elastin content by van Gieson staining. The stained areas were planimetrically quantified as the percentage of immunopositive tissue area of the total tissue area. Smoking was associated with increased macrophage immunoreactivity (9.1% +/-7.4% vs 3.4% +/- 2.9%; P = .003) as well as increased expression of MMP-12 (13.4% +/- 6.7% vs 5.5% +/- 3.5%; P = .0004). However, plaques from smokers had decreased TIMP-1 expression (7.7% +/- 5.7% vs 13.1% +/- 8.5%; P = .04) and decreased elastin content (26.9% +/- 14.5% vs 38.9% +/- 18.4%; P = .02). This study demonstrates that cigarette smoking increases markers of inflammation and tissue destruction in atherosclerotic plaques. This change in plaque composition may at least in part explain the effect of smoking on the instability of human atherosclerotic plaques.